1. Introduction
===============

Alcohol drinking represents one of the most important public health problems, especially for adolescents who begin drinking at a younger age, which carries a greater risk for developing an addiction and has serious physiological, psychological and social consequences ([@B14]). These include hepatic cirrhosis, motor vehicle accident injuries, and alcohol dependence with a high incidence of chronic conditions that lead to premature death ([@B27]; Medina Mora et al., 2002). It was found that in Mexico's adolescent population, 42.9% had consumed alcohol, including 46% of men and 39.7% of women. In the last year, the prevalence of consumption was 30% (31.8% men and 28.1% women) and 4.1% of adolescents were found to suffer from alcohol dependency (6.2% men and 2% women) ([@B12]).

Several theoretical models have been proposed to explain the multiple factors that influence alcohol consumption ([@B3]; [@B18]; [@B21], 1998; [@B23]; [@B30], [@B33]). Among the theoretical models around alcohol drinking, a central aspect is the effect that the individual variables have on this behavior, highlighting factors that increase or decrease adolescent vulnerability to alcohol consumption. These factors include motives for consuming alcohol ([@B8]; [@B31]), personal well-being [@B36]), depression ([@B16]) and low self-efficacy ([@B2]; [@B35]).

Within the individual factors, one axis of analysis of the correlates that affect alcohol consumption in adolescents is personality traits. Different approaches have been used to explore the structure of personality through different cultures ([@B7]; [@B25]). While these approaches give different predictions of the behaviors that individuals can perform, they coincide in origin with either of the two most-used personality models ([@B37]), namely 1) the five-factor personality mode ([@B13]) or 2) sensation seeking ([@B54]). Research has documented that sensation seeking maintains a consistent relationship with consumer behaviors ([@B20]; [@B28]). Sensation seeking is a personality trait that is defined as the need to experience varied and complex sensations and the desire to take physical and social risks based on the desire to obtain those experiences. This concept is considered multifaceted, with different components such as emotionadventure-, and experience-seeking, disinhibition and susceptibility to boredom ([@B56]).

A seeking concept refers to a trait that is actively expressed and the sensory effect of the external stimulation that affects the individual. The latter is very important to define its value as the primary reinforcement; that is, the external stimulus that is sought to maximize sensations. The person who is a sensation seeker is characterized by unusual actions, which for others would be dangerous and risky ([@B52], [@B54]; [@B56]).

Sensation seeking has different models depending on the theoretical proposal from which it is based. in this respect [@B52], [@B54], [@B55]) describes sensation seeking as the individual need to seek and maintain an optimal level of activation, as well as as a need for new and complex stimuli. [@B1], sensation seeking is based on the dimensions of novelty and intensity. On the other hand,[@B42] base their conception of sensation seeking as a need for stimulation. The evidence found shows that in trying to understand how sensation seeking is structured and evaluated, theoretical differences emerge depending on the position from which the construct is based. [@B54], [@B55]) emphasizes the biological basis of sensation seeking; [@B1]emphasizes socialization as the basis for the sensations seeking; and [@B42] conceive of sensation seeking as a need for stimulation. Recently, several studies ([@B6]; [@B28]; [@B44]; [@B48]; [@B49]) have focused on making modifications to reduce the size of the measurement construct while maintaining stability in their psychometric properties. From the perspective of this article, sensation seeking is a personality trait with a bio-behavioral basis ([@B32]; [@B40]; [@B54], [@B55]) because sensation seeking has been shown to be part of specific behavioral patterns ([@B38]). Additionally, sensation seekers choose various risky activities, including use of addictive substances ([@B4]; [@B10]).

Regarding the incidence of sensation seeking with the consumption of addictive substances, the results of several studies ([@B11]; [@B17]; [@B39]) indicate that sensation seeking is a predictor of the consumption of addictive substances (alcohol, tobacco and drugs), where consumers of addictive substances score higher in sensation seeking than non-consumers ([@B56]).

[@B29] found that sensation seeking was significantly and positively related to the consumption of drugs, tobacco and alcohol. Alcohol consumption correlated with all subscales of sensation seeking in men and women, with the exception of the experience seeking dimension, which was not related to alcohol consumption for men. The authors conclude that sensation seeking has an effect on alcohol consumption and a specific influence on the increase in drug consumption.

A variety of studies([@B19]; [@B24]; [@B51]; [@B54], [@B55]) argue that high levels of sensation seeking correlate positively with alcohol consumption and recently ([@B47]) positive correlations have been found between the intensity scale and alcohol consumption, as well as between the novelty scale and the amount of alcohol consumed. Research in Latin America ([@B15]; [@B38]; [@B44]; [@B46]) has found that sensation seeking scores tend to be greater among those who consume alcohol, which confirms the importance of the search for sensations in explaining alcohol consumption in young people.

The evidence presented so far suggests that the causes of alcohol drinking are linked to personal factors and that alcohol consumption is influenced by individual need for stimulation, as expressed through the personality trait named sensation seeking ([@B9]; [@B32]; [@B54], [@B34]). The research found emphasizes the relationship between sensation seeking and addictive behaviors, as well as their influence on the presence of these behaviors.

In addition to this, the study of sensation seeking with a new measuring instrument offers empirical support for this construct, since sensation seeking as a personality trait allows us to define to what extent an individual has this trait and the characteristic form in which they respond to certain situations. At the same time, it contributes evidence of the effect that this trait has on alcohol consumption, based on the few studies from Mexico that investigate the effect of sensation seeking on alcohol consumption in adolescents.

Therefore, the objective of this research was to use a structural equation model to test the structural effect of sensation seeking on risky alcohol drinking in a sample of Mexican adolescents.

2. Method
=========

2.1. Sample
-----------

A non-probabilistic sample was selected. The sample consisted of students from two public high school in southern Mexico City, 550 young people of whom 260 were male and 290 female, with an age range between 14 and 23 years (𝑀 = 16.88; 𝑆?? = 1.3). Their participation was voluntary and they were guaranteed anonymity in their responses. A causal and cross-sectional experimental design was used to identify the effect of sensation seeking in adolescent alcohol consumption.

2.2 Measures
------------

### 2.2.1. Alcohol drinking

Alcohol consumption was evaluated by four questions on the age of onset of alcohol consumption, frequency of alcohol use in the last month (from never to daily), the quantity of alcohol consumed per event (number of drinks consumed per occasion), and the incidence of heavy alcohol drinking (5 or more glasses per event) (from never to daily) and number of drinks they think they need to get drunk (number of drink glasses per event). Higher scores indicate higher drinking quantity ([@B50]). The measurement made has been proven in several studies using Mexican samples ([@B27]; [@B27]; [@B34]).

### 2.2.2 Sensation Seeking

The Sensation Seeking Mexican Inventory ([@B32]), was estimated using a 59 item Likert Scale, with each of the ítems having four possible responses (never to always) with eight subscales (pleasure seeking, risk seeking, intense emotion seeking, novelty seeking, thrill and adventure seeking, disinhibition, unusual seeking and boredom susceptibility) relative to a preference for sensation seeking. The scale has construct, predictive and criterion validity, as well as a coefficient of reliability of internal consistency (Cronbach's Alpha) of .88 (𝐼𝐶95% = .86 − .89) in Mexican samples.

### 2.2.3. Procedure

The application of the instrument to adolescents was done in a group settingin each school. The participants were provided wth a brief description of the study (about activities carried out by young people), including the following written instructions: "This questionnaire is entirely voluntary. All your responses will be kept confidential and your personal identity will remain anonymous. No identifying information is requested on this survey, nor will any such information be added later to this survey. If any of the questions make you uncomfortable, feel free not to answer them. You are free to withdraw from this study at any time for any reason. This questionnaire should take about 25 minutes to complete. Thank you for your participation." At the end of the application, each participant was given a list of telephone numbers of psychological support centers.

### 2.2.4.2 Data Analysis

Data analyses were performed considering descriptive statistics for alcohol drinking. Structural equation modeling (SEM) was use to evaluate the effect of sensation seeking in alcohol consumption. The test of the model was carried out by performing a series of relational and sequence analyses. Finally, the reliability of the internal consistency index (Cronbach's alpha coefficient) was calculated for the alcohol consumption indicators.

### 2.2.5 Ethical considerations

All participants were informed that the information was anonymous, and the confidentiality of the data provided was guaranteed. Participants and school authorities gave informed consent. The research protocol was established according to the Regulation of the General Health Law, in its section on human subjects research ([@B45]).

3. Results
==========

The results show that 79.3% of the adolescents drink alcohol, starting at 13.65 (𝑆𝐷 = 2.0) years, 42.3% ath a frequency of once a month or less, followed by 30% two or three times a week. The range of drinks consumed varies between one and more than 10, the modal amount between 1 and 2, constituting 23.8% of the sample, while 19.6% reported drinking between 3 − 4 glasses. 40.6% reported an excessive consumption of alcohol within the past month, defined as 5 glasses or more in a single instance. In addition, students report that the number of glasses they consider needing to be drunk is on average 6.94 (𝑆𝐷 = 3.4).

In order to obtain the metric equivalence of the indicators of alcohol consumption (frequency, quantity, age of onset, excessive consumption and quantity with which they become drunk), each one was transformed into standardized scores to obtain their normal distribution and thus be able to aggregate them in a global indicator of alcohol consumption.

Pearson correlations were performed between the indicators of alcohol consumption in order to calculate the degree of association between each one of them. [Table 1](#t1){ref-type="table"} shows positive and significant correlations in the indicators of alcohol consumption. The age of onset correlates with all the indicators of alcohol consumption, the frequency of consumption shows the highest levels of asociation with excessive alcohol consumption and quantity of consumption, and in turn the excessive consumption of alcohol has the high levels of correlation with the quantity of consumption. The quantity of alcohol with which they get drunk manifests the highest correlation with the quantity of alcohol they consume, followed by frequency and excessive consumption.

A confirmatory factorial analysis (CFA) was performed to establish the factorial validity of the measure of alcohol consumption in this sample. The analysis performed with the AFC in adolescent alcohol users was shown to fit the data, providing factorial validity to the measure. The indicators of goodness of absolute fit \[2(3, 𝑁 = 550) = 11.61, 𝑝 \< .001; RMSEA= .07; RMR= .01\]; incremental adjustment (TLI= .98; RFI= .97; IFI= .99, CFI= .99; GFI= .99; AGFI= .95) and parsimony adjustment (NFI= .99) showed aceptable values ([@B43]).

The reliability of the internal consistency index (Cronbach's alpha coefficient) was calculated for the alcohol consumption indicators, obtaining an index of .87 (IC95% = .85 − .89). The results suggest satisfactory levels of reliability, indicating a homogeneity in the indicators that make up the measure of alcohol drinking.

The mean score, standard deviation and range for each facet of sensation seeking are presented in [Table 2](#t2){ref-type="table"}. The values are near the theoretical mean, meaning there are no problems with the effect of floor or ceiling in the answers. Standard deviation is relatively consistent across the factors. The facet that has the highest score is novelty sensation. The second highest score is from intense emotion seeking and the facets of risk seeking and unusual seeking, are the facets that receive the lowest scores.

A structural equation modeling (SEM) analysis was conducted to estimate the structural association (predictive validity) between sensation seeeking and alcohol drinking. The proposed model was structurally consistent with the data. Structural equation model demostrated the direct effect of sensation seeking (structural coefficient = 0.51) on alcohol drinking. The results showed that a higher sensation seeking score wa positively associated with alcohol drinking ([Figure 1](#f1){ref-type="fig"}). The model presents a multiple coefficient of determination 𝑅2 in the estimation of alcohol consumption of 0.20. That is, for this model, sensation seeking explains 20% of the variability in alcohol consumption among this sample of Mexican youth.

The indicators of goodness of absolute fit \[2(61, 𝑁 = 550) = 247.61, 𝑝 \< .001; RAMSEA= .07; 𝑝− Close = 0.00\]; incremental adjustment (TLI= .98; RFI= .97; IFI= .98, CFI= .98) and parsimony adjustment (NFI= .98) showed aceptable values. The postulated theoretical model and its relationships are supported by the data with an adequate adjustment.

4. Discussion
=============

The factorial assessment of alcohol consumption obtained in this study shows how to measure the latent factors in alcohol drinking ([@B3]; [@B20]; [@B22]; [@B33]). The evidence of the psychometric properties of validity and reliability shows a conceptual congruence between the behaviors to measure the risk in alcohol consumption by including several behaviors for its measurement, reaffirming the factorial validity of the items as they have been evaluated in this sample of Mexican youth.

Structural equation modeling demonstrated the direct effect of sensation seeking on alcohol drinking in this sample of Mexican youth. These results are theoretically ([@B19]; [@B32]; [@B40]; [@B54]) and empirically supported ([@B15]; [@B20]; Zuckerman, 2007; Zuckerman & Kuhlman, 2000). Additionally, the effects are similar to what is reported in several studies ([@B24]; [@B36]; [@B44]; [@B51]).

The use of CFA involved a prior theory ([@B19]; [@B32]; [@B40]; [@B54], [@B55]) for its empirical estimation to verify if the measurement model coincided with the gathered information. In addition, it involved a problem to be solved and a hypothesis that could be verified. The findings obtained in the evaluated model allow us to maintain the hypothesis that alcohol consumption will be presented if the individuals tend to increase their sensation seeking by means of the amount of stimulation that they experience.

Table 1Correlations of the alcohol consumptionAge of onsetFrequencyExcessive consumptionQuantityGet drunkAge of onset-.599∗∗.420∗∗.542∗∗.472∗∗Frequency-.765∗∗.649∗∗.505∗∗Excessive consumption-.732∗∗.505∗∗Quantity-.637∗∗Get drunk-

Table 2Descriptive statístics of sensation seeking inventory𝑀𝑆𝐷*Mín*𝑀𝑎𝑥.Pleasure seeking2.330.6513.9Risk seeking2.180.6714Intense emotion seeking2.990.7214Novelty seeking3.020.6014Thrill and adventure seeking2.710.6514Disinhibition2.490.8014Unusual seeking2.270.6014Boredom susceptibility2.460.7014

Figure 1Structural equation model of sensation seeking and incidence of alcohol consumption

Results from our data results are congruent with the hypothesis, indicating that sensation seeking is a precursor to consuming alcohol, so that structural equations are a useful explanation of this behavior. Furthermore, it provides theoretical evidence of sensation seeking ([@B19]; [@B32]; [@B40]; [@B54], [@B55]) in the prediction of the behavior of alcohol consumption in Mexico. The data indicated that increased sensation seeking is associated with high levels of alcohol consumption.

The contribution of this study was to obtain the factorial validity of alcohol consumption in Mexican adolescents. The second contribution was to empirically estimate the model proposed to discover the direction and magnitude of the influence of sensation seeking on alcohol consumption, in a valid, reliable and culturally sensitive way. Sensation seeking is linked to the need for stimulation; so that the consumption of alcohol is the result of curiosity, experimentation and trying new activities ([@B32]; [@B54], [@B55]; [@B56]); that is, the adolescents of this study are sensation seekers, influenced by emotion to experience novel sensations ([@B32]; [@B36]; [@B54], [@B55]) that induce them to consume alcohol in various quantities. The facets of sensation seeking find broad support in the sensation seeking personality traits ([@B19]; [@B32]; [@B36]; [@B40]; [@B54], [@B55]), as well as in studies ([@B4]; Cooper et al., 2003; [@B24]; [@B28]; [@B44]; [@B51]) that have identified sensation seeking as one of the reasons for the initiation of alcohol consumption among adolescents. Several limitations in the present study should be noted. First the sample is limited to Mexico City, so these results can not be generalized to the entire adolescent population, but reflect what is happening with a sample of Mexican youth. Second, the measures used here relied on self reports which were not corroborated by a known outside measure, although there is some evidence that self reports on alcohol use yield valid and reliable measures in most instances. Third, measures of alcohol drinking relied on adolescent self reports; it is possible that adolescents underor over-reported their alcohol behaviors. However, youth responses surveys in this sample were compared with the results of national surveys. Fourth, other risky behaviors and psychological constructs of the nomological network can be used to obtain evidence of convergent and discriminant validity of the Mexican sensation-seeking scale. Finally, this study doesn't permit causal inferences regarding the relationship between sensation seeking and alcohol drinking. Of particular concern in this respect is the actual causal direction between sensation seeking and alcohol drinking, because the study did not include other variables that are involved in alcohol consumption. Causal direction involves in part the establishment of temporal precedence between variables;causal direction in some instances, may be the reverse of the hypothesized relationship. For example, the consumption of alcohol could lead youth to lose their inhibitions or be more friendly among peers ([@B31]).

The present study has theoretical and practical implications. Theoretically, the study demonstrates the importance of researching sensation seeking from a biobehavioral perspective ([@B40]; [@B54], [@B55]) as a personality trait to show a positive and signicant direct influence between sensation seeking and alcohol drinking. For this perspective, it has been shown that sensation seeking is part of specific behavioral patterns in which biological predisposition ([@B5]; [@B40]; Zuckerman, 1990, 1994, [@B55]) interacts with social environment ([@B1]), so that sensation seeking is characterized as a biosocial personality trait ([@B54], [@B55]).

These results confirm previous research and expand our understanding of the dynamics of individual factors (personality factors) influencing alcohol drinking in adolescents. Consequently, they have implications for the evaluation and development of prevention programs for Mexican youth. Intervention approaches may need to vary among youth who have high propensities towards sensation seeking. For instance, an intensive mass media campaign using public service announcements was shown to be effective in changing behaviors among youth with high levels of sensation seeking ([@B35]). Based on results of the current study, a mass media approach can be strengthened if combined with interventions that seek to limit opportunities for high sensation seekers to interact with alcohol users or create more opportunities for high sensation seekers to interact with peers who abstain from alcohol use or drink responsibly ([@B51]). These proposals will continue to guide future research on effective interventions in college drinking.

In conclusion, identifying and predicting high levels of sensation seeking in adolescents is an important element to consider in the field of prevention, because sensation seeking has been identified as a risk factor in the consumption of addictive substances. If we can understand how the need for external sensorial stimulation is involved in the search for risk, we can understand that those who seek sensations are characterized by actions that are dangerous and risky for others, personality characteristics present in alcohol consumption in Mexican youth.
